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20.  Abstract 


Pursuant  to  Public  Lav  92-367,  Phase  I  Inspection  Reports  are  prepared 
under  guidance  contained  in  the  recommended  guidelines  for  safety 
Inspection  of  daas,  published  by  the  Office  of  Chief  of  Engineers, 
Washington,  D.  C.  20314 .""M'he  purpose  of  a  Phase  I  Inspection  is  to 
identify  expeditiously  those  dans  which  nay  pose  hazards  to  hunan  life  or 
property.  The  assessnent  of  the  general  conditions  of  the  dan  is  based 
upon  available  data  and  visual  inspection.  Detailed  investigation  and 
analyses  involving  topographic  napping,  subsurface  investigations, 
testing,  and  detailed  conputational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended  to  identify 
any  need  for  such  studies. 

Based  upon  the  field  conditions  at  the  time  of  the  field  inspection  and 
all  available  engineering  data,  the  Phase  I  report  addresses  the 
hydraulic,  hydrologic,  geologic,  geotechnic,  and  structural  aspects  of 
the  dan.  The  engineering  techniques  enployed  give  a  reasonably  accurate 
assessnent  of  the  conditions  of  the  dan*  It  should  be  realized  that 
certain  engineering  aspects  cannot  be  fully  analyzed  during  a  Phase  I 
inspection.  Assessnent  and  remedial  measures  in  the  report  include  the 
requirements  of  additional  indepth  study  when  necessary. 

Phase  I  reports  include  project  information  of  the  dam  appurtenances,  all 
existing  engineering  data,  operational  procedures,  hydraulic/hydrologic 
data  of  the  watershed,  dam  stability,  visual  inspection  report  and  an 
assessment  including  required  remedial  measures 


« 


•KCuaiTV  CLASSIFICATION  OF  THIS  P  AOKfWhm  Dm  Sntm« 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Peccmnended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.  C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  Ihe 
assessment  of  the  general  condition  of  the  dam  is  based  upon 
available  data  and  visual  inspections.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the  scope 
of  a  Phase  I  Investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at 
the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  inproving  the  stability  and  safety  of 
the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  vould  be  incorrect  to  assume  that 
the  present  condition  of  the  dam  will  oontinue  to  represent  the 
condition  of  the  dam  at  sane  point  in  the  future.  Only  through 
frequent  inspections  can  unsafe  conditions  be  detected  and  only 
through  continued  care  and  maintenance  can  these  conditions  be 
prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (greatest  reasonably  possible  storm  runoff) ,  or 
fractions  thereof.  Because  of  the  magnitude  and  rarity  of  such  a 
storm  event,  a  finding  that  a  spillway  will  not  pass  the  test  flood 
should  not  be  interpreted  as  necessarily  posing  a  highly  inadequate 
condition.  The  test  flood  provides  a  measure  of  relative  spillway 
capacity  and  serves  as  an  aid  in  determining  the  need  for  more  detailed 
hydrologic  and  hydraulic  studies,  considering  the  size  of  the  dam,  its 
general  condition  and  the  downstream 
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PHASE  I  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


BRIEF  ASSESSMENT  OF  DAM 


Name  of  Dam: 

State: 

Location: 

USGS  Quad  Sheet: 
Coordinates: 

Stream: 

Date  of  Inspection: 


Leatherwood  Creek  No.  3  Dam 

Virginia 

Henry  County 

Martinsville  East 

Lat  36°  44.4'  Long  79°  46.3' 

West  Fork,  Leatherwood  Creek 

June  30,  1981 


Leatherwood  Dam  No.  3  is  a  zoned  earthfill  structure  about  407 
ft  long  and  41.2  ft  high.  The  principal  spillway  consists  of  a 
reinforced  concrete  riser  and  a  42  inch  diameter  concrete  outlet  pipe 
which  extends  through  the  structure.  An  earth  emergency  spillway  is 
located  at  the  left  abutment  with  a  200  ft  wide  bottom  and  3H:1V  side 
slopes.  The  structure  is  classified  intermediate  in  size  and  is 
assigned  a  significant  hazard  classification.  The  dam  is  located  on 
the  West  Fork  of  Leatherwood  Creek  approximately  1.5  miles  west  of 
Leatherwood,  Virginia.  The  dam  is  used  for  irrigation,  flood  control 
and  recreational  purposes,  and  is  owned  and  maintained  by  Mr.  Charley  M.  Finney. 

Based  on  criteria  established  by  the  Department  of  the  Army, 

Office  of  the  Chief  of  Engineers  (OCE)  ,  the  appropriate  Spillway 
Design  Flood  (SDF)  is  the  h  PMF.  The  spillways  will  pass  30  percent 
of  the  Probable  Maximum  Flood  (PMF)  or  60  percent  of  the  SDF  without 
overtopping  the  dam.  During  the  SDF,  the  dam  will  be  overtopped  for  three 
hours  up  to  a  maximum  of  1.7  feet  and  reach  a  maximum  velocity  of 
5.7  fps.  Flows  overtopping  the  dam  during  the  SDF  are  not  considered 
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detrimental  to  the  embankment  with  respect  to  erosion.  The  spillway 
is  judged  inadequate,  but  not  seriously  inadequate. 

The  visual  inspection  did  not  reveal  any  problems  which  would 
require  immediate  attention.  A  sunmary  of  the  design  stability  analyses 
for  the  upstream  slope  under  drawdown  conditions  were  reviewed  and  found 
to  be  acceptable.  The  downstream  slope  meets  requirements  recommended  by 
the  U.  S.  Bureau  of  Reclamation,  however,  the  embankment  crest  is  6  ft 
narrower  than  recommended. 

It  is  recommended  that  the  owner  implement  an  anergency  action  plan 

to  warn  the  downstream  dwellings  of  any  dangers  which  may  be 
imminent. 

The  following  routine  maintenance  and  observation  functions  should 
be  initiated  within  the  next  twelve  months: 

The  grass  and  weeds  on  the  dam  embankment  and  in  the  emergency 
spillway  should  be  cut  at  least  once  a  year  and  preferably  twice  a  year. 
Maintenance  is  recommended  in  the  early  summer  and  fall.  Existing  trees 
on  the  dam  should  be  cut  to  the  ground  and  removed.  Logs  laying  on  the 
embankment  should  also  be  removed. 

The  eroded  area  along  the  left  side  of  the  emergency  spillway  approach 
channel  should  be  backfilled,  compacted  and  reseeded.  Debris  should  be 
removed  from  the  trash  rack  and  the  top  of  the  riser.  A  staff  gage 
should  be  installed  to  monitor  water  levels. 


SCHNABEL  ENGINEERING  ASSOCIATES,  P.C./ 
J.  K.  TIMMONS  &  ASSOCIATES,  INC. 


Ray  E.  JjjlrtinC  Ph.D.,  P.E. 
Ccnrnonwealth  of  Virginia 


Submitted  by: 

Original  signed  byfl 
Carl  S.  Anderson,  Jr„ 

Carl  S.  Anderson,  Jr.,  P.E. 
Acting  Chief,  Design  Branch 


Approved : 

Original  signed  bya 
Ronald  E.  Hudson 

Ronald  E.  Hudson 
Colonel,  Gorps  of  Engineers 
Conmander  and  District  Engineer 


Reoomnended  by: 

Original  signed  by, 

JACK  G.  STARR 

_  Date:  _ SEP  2  3  I9flf 

Jack  G.  Starr,  P.E. 

Chief,  Engineering  Division 
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SECTION  1  -  PROJECT  INFORMATION 


1.1  General: 

1.1.1  Authority:  Public  Law  92-367,  8  August  1972,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate 
a  national  program  of  safety  inspection  of  dams  throughout  the  United 
States.  The  Norfolk  District  has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  in  the  Carmonwealth  of  Virginia. 

1.1.2  Purpose  of  Inspection:  The  purpose  is  to  conduct  a 
Phase  I  inspection  according  to  the  Recartnended  Guidelines  for  Safety 
Inspection  of  Dams  (see  Reference  1,  Appendix  VI ) .  The  main 
responsibility  is  to  expeditiously  identify  those  dams  which  may  be  a 
potential  hazard  to  human  life  or  property. 

1.2  Project  Description: 

1.2.1  Dam  and  Appurtenances:  Leatherwood  Creek  No.  3  Dam  is  a  zoned 
earthfill  structure  approximately  407  ft  long  and  41.2  ft  high.*  The 
crest  of  the  dam  is  12  ft  wide,  and  side  slopes  are  approximately  2.5 
horizontal  to  1  vertical  (2.5H:1V)  on  the  upstream  and  downstream 
slqpes  of  the  dam.  A  10  ft  wide  berm  occurs  between  elevation  745.3 
and  746.3  msl  on  the  upstream  slope.  upstream  slope  is  3H:1V 

below  the  berm.  The  crest  of  the  dam  is  at  elevation  772.2  msl.  "As  built" 
drawings  show  the  presence  of  a  core  trench  which  extends  to  "firm  bedrock" 
and  a  seepage  drain  beneath  the  downstream  slope.  There  is  no  slope 
protection  on  the  upstream  face  of  the  dam. 


*Height  is  measured  from  the  top  of  the  dam  to  the  downstream  toe  at 
the  centerline  of  the  stream. 


The  principal  spillway  consists  of  a  reinforced  concrete  riser 
inlet.  The  riser  has  an  internal  opening  of  9  ft  by  3.5  ft,  and  is 
approximately  27  ft  high.  The  riser  has  a  lew  level  orifice 
(3.5  ft  by  1.25  ft)  at  an  invert  elevation  of  744.8  msl  and  two  overflow 
weirs  at  elevation  755.3  msl.  A  36  inch  diameter  slide  gate  in  the 
riser  at  an  invert  elevation  of  733.3  msl  is  available  to  drain 
the  lake.  The  outlet  pipe  is  a  42  inch  diameter  concrete  pipe  which 
outlets  at  an  elevation  of  731  msl  into  a  Bradley  Perterka  impact  basin. 
(See  Plate  5,  Appendix  I.) 

The  emergency  spillway  (EMS)  consists  of  a  vegetated  earthen 
channel  spillway  located  at  the  left  abutment,  having  a  crest 
elevation  of  766.6  msl.  The  EMS  has  a  bottom  width  of  200  ft  at  the 
control  section  and  3U; IV  side  slopes,  and  is  in  a  cut  section.  (See 
Plate  2,  Appendix  1.) 

1.2.2  Location:  Leatherwood  Dam  Ko.  3  is  located  on  the  west 
fork  of  Leatherwood  Creek,  1.5  miles  west  of  Leatherwood,  Virginia. 

(See  Plate  1,  Appendix  1.) 

1.2.3  Size  Classification:  The  dam  is  classified  as  an 

intermediate  size  structure  based  on  its  height  and  maximum  lake 
storage  potential  as  defined  in  Reference  1,  Appendix  VI. 

1.2.4  Hazard  Classification:  The  dam  is  located  in  a  rural 
area;  however,  based  upon  the  proximity  of  inhabited  dwellings  located 
1.5  miles  downstream,  and  several  dwellings  5  miles  downstream,  the 
dam  is  assigned  a  "significant"  hazard  classification.  The  hazard 


classification  used  to  categorize  a  dam  is  a  function  of  location  only 
and  has  nothing  to  do  with  its  stability  or  probability  of  failure. 


1.2.5  Ownership:  The  dam  is  owned  and  maintained  by  Mr.  Charley  M. 
Finney  of  Martinsville,  Virginia. 

1.2.6  Purpose:  Recreation  and  flood  control. 

1.2.7  Design  and  Construction  History:  Hie  dam  was  designed  and 
constructed  under  the  supervision  of  the  United  States  Depaitment  of 
Agriculture  (USDA) ,  Soil  Conservation  Service  (SCS) .  Hie  structure  was 
constructed  by  Larramore  Construction  Company  and  completed  in  1964. 

1.2.8  Normal  Operational  Procedures:  The  principal  spillway  is  un¬ 
gated,  therefore,  water  rising  above  the  low  level  orifice  and  overflow 
weirs  of  the  riser  outlet  is  automatically  discharged  downstream.  Normal 
pool  is  maintained  at  elevation  745  msl  just  above  the  invert  of  the  low  level 
orif i-ce  in  the  riser.  Flood  discharges  which  cannot  be  absorbed  by  storage 
and  the  riser,  flew  through  the  emergency  spillway  at  pool  elevations  above 
766.6  msl.  The  36  inch  diameter  gate  at  elevation  732.3  msl  is  manually 
operated,  and  is  available  to  lower  the  lake  elevation  below  normal  pool 

for  maintenance  purposes. 

1.3  Pertinent  Data: 

1.3.1  Drainage  Area:  The  drainage  area  is  9.84  square  miles. 

1.3.2  Discharge  at  Dam  Site:  According  to  the  owner,  the 
maximum  known  flood  at  the  dam  site  occurred  in  April  1977  when  an 
estimated  pool  elevation  of  760  msl  was  observed.  This  corresponds  to 
an  approximate  discharge  of  226  CFS. 
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Principal  Spillway  Discharge: 


Pool  Elevation  at  Crest  of  Dam  (elev  772.2)  272  CFS 

Bnergency  Spillway  Discharge: 

Pool  Elevation  at  Crest  of  Dam  (elev  772.2)  7500  CFS 

1.3.3  Dam  and  Reservoir  Data:  See  Table  1.1,  below: 


Table  1.1  -  DftM  AND  RESERVOIR  DATA 

Reservoir 


Storage 


Elevation 

feet 

msl 

Area 

Acres 

Volume 

Acre 

Feet 

Watershed 

Inches 

Length 

Miles 

Crest  of  Dam 

772.2 

135 

2400 

4.6 

2.0 

Qnergency  Spillway 
Crest 

766.6 

110.5 

1695 

3.2 

1.8 

Lew  Level  Orifice 
Crest 

744.8 

34 

180 

.3 

.9 

Streambed  at  Down¬ 
stream  Toe  of  Dam 

731.0 

SSLTICN  2  -  EH1HEERING  DATA 

2 . 1  Design :  The  dsn  was  designed  and  constructed  under  the 
direction  of  the  USEA,  Soil  Conservation  Service  (9CS) .  "As  built" 
drawings  and  design  data  are  available  in  the  office  of  the  State 
Conservationist,  U.  S.  Soil  Conservation  Service,  Federal  Building, 

Boom  9201,  Sth  and  Marshall  Streets,  Richmond,  Virginia  23240. 

A  subsurface  investigation  was  conducted  at  the  site  by  the  SCS 
during  the  initial  design  stages.  The  investigation  consisted  of 
excavating  47  test  pits.  Subsurface  profiles  and  a  report  of  the 
investigation  with  foundation  recommendations  were  prepared  based  upon 
geologic  field  reconnaissance,  test  pit  data  and  laboratory  testing.  A 
oopy  of  the  design  report  is  included  as  Appendix  IV.  Test  pic  locations, 
subsurface  profiles  and  test  pit  logs  are  presented  an  Plates  2,  3  and  6 
of  Appendix  I,  respectively. 

The  dam  is  a  zoned,  ocrpacted  earthfill  embankment.  The  earth  fill 
requirements  shc*..i  on  Plate  No.  4,  Appendix  I,  specify  that  Mi  materials 
be  placed  in  Section  No.  1 ,  i.e.  tne  oeax  of  the  dam.  Soil  classification 
is  oy  the  Unified  Soil  Classification  System,  A9TM  D-2487.  The  ^stream 
slope,  crest  and  downstream  slope  (Section  No.  2)  were  to  be  constructed 
with  SM  materials.  Select  borrow  areas  for  each  section  of  the  embankment 
were  specified.  "As  built"  embankment  slopes  for  the  structure  are 
illustrated  on  Plate  4  of  Appendix  I . 
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Plate  No.  3,  Appendix  I  indicates  the  dam  is  founded  on  overburden 
and  includes  a  cutoff  trench  which  extends  through  alluvial  and  residual 
soils  to  "firm  rock."  The  cutoff  also  extends  to  the  same  materials 
in  both  abutments.  No  field  permeability  tests  were  taken  during  the 
subsurface  investigation,  however  permeability  rates  of  0.1  ft/day  to 
10  ft/day  were  assumed  for  the  foundation  soil  materials  based  on 
similarities  with  Leatherwood  Creek  No.  2 -A  dam  site.  According  to  the 
geotechnical  merorandun,  Appendix  V,  "The  alluvial  sands  below  3  to  4 
feet  were  described  as  'unstable'  with  a  'fairly  stable'  residual  sand 
noted  between  these  and  rock.  This  foundation  may  be  weaker  and 
more  oanpressible  than  that  tested  from  Site  5." 

Although  a  cutoff  or  core  was  specified,  a  seepage  drain  was 
included  beneath  the  downstream  slope.  The  design  report  stated  that  the 
trench  drain  at  "c/b  =  0.6"  be  constructed  to  control  the  phreatic  line 
and  relieve  pressures  from  seepage  through  the  partially  weathered  rock. 
The  drain  consists  of  a  4  ft  wide  trench  which  includes  6  inch  diameter 
bituminous  coated,  perforated  corrugated  metal  pipe  enclosed  in  a 
granular  envelope.  Design  details  are  included  in  the  back  of  Appendix  V, 
while  "as  built"  details  are  shown  on  Plate  4  of  Appendix  I. 

The  principal  spillway  was  designed  as  a  drop  inlet  structure 
consisting  of  a  reinforced  concrete  riser,  a  42  inch  conduit  and 
Perterka  Inpact  at  the  outlet  end  of  the  conduit.  The  emergency  spillway 
(EMS)  is  designed  to  accomodate  a  50  year  flood  without  the  pool 
elevation  exceeding  the  EMS. 
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The  emergency  spillway  (EMS)  consists  of  a  vegetated  earthen 
channel  spillway  located  at  the  left  abutment,  having  a  crest  elevation 
of  766.6  msl.  The  EMS  has  a  bottom  width  of  200  ft  at  the  control 
section  and  3H:1V  side  slopes,  and  is  in  a  cut  section.  (See  Plates 
2  and  3,  Appendix  I.) 

The  design  report  and  supplementary  data  provided  by  the  SCS 
includes  detailed  laboratory  test  data  describing  the  physical 
properties  of  the  materials  used  to  construct  the  embankment.  Shear 
parameters  used  in  design  of  the  embankment  were  determined  by 
consolidated  undrained  triaxial  oonpression  tests  as  follows: 


SECTION 

SOIL 

SHEAR  STRENGTH 

PARAMETERS 

Angle  of 

Internal  Friction 

Cohesion 

Embankment 

m 

0cu  =  190 

c  =  800  psf 

SM 

0cu  »  30.5° 

c  =  300  psf 

Embankment  stability  was  checked  by  the  Swedish  Circle  Method  Analysis  and 
a  factor  of  safety  of  1.95  was  calculated  for  full  drawdown  on  the  upstream 
slope  (2.5H:1V  with  berm).  A  method  of  "slices”  analysis  was  also  performed 
for  a  drawdown  condition  on  the  upstream  slope.  The  minimum  factor  of 
safety  calculated  was  1.56. 

2.2  Construction:  The  construction  records  were  not  furnished 
by  the  SCS  office  in  Richmond,  but  they  are  available  from  the  SCS 
office  in  Washington,  D.C. 

2.3  Evaluation:  "As  built"  drawings  are  generally  representative 
of  the  structure.  Field  measurements  indicate  that  the  embankment  crest 
is  3  ft  narrower  than  shewn  on  the  "as  built"  drawings.  Hydrologic  and 
hydraulic  calculations  were  available  for  evaluation.  There  is  sufficient 
information  to  evaluate  foundation  conditions  and  embankment  stability. 
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SECTION  3  -  VISUAL  INSPECTION 


3.1  Findings;  At  the  time  of  inspection,  the  dam  appeared  to  be 
in  good  condition.  Field  observations  are  outlined  in  Appendix  III. 

3.1.1  General:  An  inspection  was  made  on  June  30,  1981  and  the 
weather  was  cloudy  with  a  temperature  of  80°F.  The  pool  and  tailwater 
levels  at  the  time  of  inspection  were  745  and  731  msl,  respectively, 
which  corresponds  to  normal  pool  and  tailwater  elevations.  Ground 
Conditions  were  dry  at  the  time  of  the  inspection.  Maintenance  inspections 
are  performed  jointly  by  SCS  and  the  Blue  Ridge  Soil  and  Water  Conservation 
District  on  an  annual  basis.  Inspection  reports  are  available  in  the 

Soil  and  Water  Conservation  District  office  in  Collinsville,  Virginia. 

3.1.2  Dam  and  Spillway;  The  embankment  slopes  and  crest  were  heavily 
vegetated  with  tall  grass  and  briers  making  observation  difficult.  Scattered 
snail  trees  less  than  1/4  inch  in  diameter  were  also  present.  A  few 
scattered  logs  exist  on  the  upstream  slope  as  a  result  of  previous  high 
water,  extending  to  a  level  equal  to  the  top  of  the  intake  structure. 

No  sloughing  or  erosion  was  noted  on  the  embankment,  however,  very 
dense  vegetation  restricted  visual  observation.  The  only  observed  erosion 
was  in  the  approach  channel  of  the  emergency  spillway.  Along  the  left 
upstream  edge  of  the  left  abutment-anergency  spillway  contact  is  a 
deeply  eroded  area  7  ft-  deep,  15  ft-  long  and  5  ft-  wide.  It  is  filled 
with  weeds  and  residual  soils  are  exposed. 

The  downstream  toe  of  the  embankment  was  dry  and  no  seepage  was  en¬ 
countered.  TVo  6- inch  CMP  toe  drains  were  encountered,  one  on  the  left  and 
one  on  the  right  side  of  the  plunge  pool.  No  flow  was  observed,  as  the 
plunge  pool  level  was  slightly  above  the  toe  drain  inverts. 

The  riser  structure  and  cxitlet  pipe  shewed  no  signs  of  deterioration 
and  were  functioning  properly  at  the  time  of  inspection.  Debris  was 


present  in  the  low  level  intake  trash  rack  and  logs  were  present 
on  top  of  the  riser.  According  to  the  owner,  the  slide  gate  has  not  been 
operated  since  it  was  installed.  The  irrpact  basin  and  outlet  channel 
indicated  no  signs  of  deterioration.  Hie  emergency  spillway  was  well 
vegetated  except  for  the  previously  described  minor  erosion  in  the  approach 
channel. 

3.1.3  Reservoir  Area:  The  reservoir  area  was  free  of  debris  and 
the  perimeter  was  wooded.  The  reservoir  is  located  in  a  valley  with 
gentle  side  slopes.  Water  was  clear  and  sedimentation  was  not 

observed. 

3.1.4  Downstream  Area;  Hie  downstream  channel  is  15  ft  wide 

and  is  located  in  a  valley  with  steep  side  slopes.  This  valley 
is  heavily  wooded  except  for  an  area  50  ft  either  side  of  the  channel 
which  is  a  meadow.  Approximately  1.5  miles  downstream,  there  is  a 
dwelling  about  15  ft  above  the  stream  channel.  Approximately  5  miles 
downstream,  there  are  several  dwellings  about  10  ft  above  the  stream 
channel  and  several  ccnmercial  facilities  15  ft  above  the  channel. 

3.1.5  Instrumentation :  No  instrumentation  (monuments,  observation 
wells,  piezometers,  etc.)  was  encountered  for  the  structure.  There  is 
no  staff  gage. 

3.2  Evaluation: 

3.2.1  Dam  and  Spillway:  Overall,  the  dam  was  in  good  condition 
at  the  time  of  the  inspection.  There  is  an  annual  inspection  and  maintenance 
program  for  this  structure.  Maintenance  of  the  dam  at  the  time  of  the  in¬ 
spection  appeared  to  be  inadequate.  Hie  enbankment,  including  its  crest 


and  slopes  should  be  mewed  at  least  once  a  year,  but  more  preferably 
twice  a  year.  The  presence  of  trees  on  the  embankment,  particularly 
those  at  pool  level  on  the  upstream  slope,  may  promote  the  development 
of  deep  rooted  vegetation  and  this  type  growth  can  encourage  piping 
within  an  embankment.  All  trees  growing  on  the  embankment  should  be 
cut  to  the  ground  and  removed  from  the  embankment.  Logs  laying  on  the 
embankment  should  also  be  removed. 

The  erosion  observed  in  the  emergency  spillway  should  be  corrected. 
It  is  recommended  that  the  eroded  area  be  properly  backfilled,  compacted, 
and  the  surface  reseeded  to  prevent  further  erosion. 

The  outlet  pipe  and  intake  structures  are  in  good  structural 
condition.  The  condition  of  the  operating  appurtenances  could  not  be 
determined .  Debris  should  be  removed  from  the  trash  rack  and  the  top 
of  the  riser.  A  staff  gage  should  be  installed  to  monitor  water  levels. 

3.2.2  Downstream  Area:  A  breach  in  the  Leatherwood  Creek  No.  3 
Dam  during  extreme  flooding  would  possibly  create  a  hazard  to  the 
downstream  dwellings. 


SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  Procedures;  The  normal  storage  pool  is  elevation  745  msl  or 
0.2  ft  above  the  crest  of  the  principal  spillway  low  flow  inlet.  The 
lake  provides  an  irrigation  supply,  flood  control  and  recreation. 

Water  automatically  passes  through  the  principal  spillway  as  the  water 
level  in  the  reservoir  rises  above  the  low  level  crest.  Water  will 
also  pass  automatically  through  the  overflew  crest  when  the  water 
level  in  the  reservoir  exoeeds  elevation  755.3  msl  and  automatically 
through  the  emergency  spillway  when  the  pool  level  exceeds  elevation 
766.6  msl.  A  36  inch  slide  gate  valve  at  the  lew  point  in  the  riser 
structure  is  provided  to  drawdown  the  reservoir  belcw  normal  pool. 

4.2  Maintenance  of  Dam  and  Appurtenances:  Maintenance  is  the  responsi¬ 
bility  of  the  owner  and  the  Blue  Ridge  Soil  and  Water  Conservation  District. 
Maintenance  is  accomplished  by  a  joint  annual  inspection  by  SCS  and  Soil  and 
Water  Conservation  District  personnel .  Maintenance  deficiencies  are  noted 
and  recommended  remedial  measures  are  made  to  the  owner.  If  the  owner  fails 
to  comply  with  these  recommendations ,  maintenance  is  then  performed  by  the 
Blue  Ridge  Soil  and  Water  Conservation  District. 

4.3  Warning  System:  At  the  present  time,  there  is  no  warning  system 
or  evacuation  plan  for  the  dam.  The  dam  is  monitored  by  SCS  personnel 
during  periods  of  heavy  precipitation  and  runoff. 


4.4  Evaluation;  Hie  dam  and  appurtenances  are  in  good  operating 


condition,  but  maintenance  of  the  dam  appeared  to  be  inadequate.  An 
emergency  operation  and  warning  plan  should  be  developed.  It  is  recommended 
that  a  formal  emergency  procedure  be  prepared  and  furnished  to  all 
operating  personnel.  This  should  include: 

a.  How  to  operate  the  dam  during  an  emergency. 

b.  Who  to  notify,  including  public  officials,  in  case 
evacuation  from  the  downstream  area  is  necessary. 
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SECTION  5  -  HYDRAULICS/ HYDROLOGIC  DATA 

5.1  Design:  Leatherwood  Dam  No.  3  was  designed  by  the  Soil 
Conservation  Service  (SCS)  as  a  imlti-purpose  dam,  and  hydrologic  and 
hydraulic  data  is  available,  and  stage-storage  and  stage-discharge 
data  were  used  in  the  evaluation.  This  structure  is  a  Class  MA"  dam 
according  to  the  SCS  classification  method. 

5.2  Hydrologic  Records:  There  are  no  records  available. 

5.3  Flood  Experience:  According  to  Mr.  Charley  M.  Finney,  an 
estimated  maximum  pool  elevation  of  760  msl  occurred  in  April  1977. 

This  corresponds  to  a  peak  flow  of  approximately  276  CFS. 

5.4  Flood  Potentials:  In  accordance  with  the  established  guide¬ 
lines,  the  Spillway  Design  Flood  (SDF)  is  based  on  the  estimated 
"Probable  Maximum  Flood"  for  the  region  (flood  discharges  that  may  be 
expected  from  the  most  severe  combination  of  critical  meteorologic  and 
hydrologic  conditions  that  are  reasonably  possible  in  the  region) ,  or 
fractions  thereof.  The  Probable  Maximum  Flood  (PMF)  and  H  PMF  hydro¬ 
graphs  were  developed  by  the  HEC-1  DB  Conputer  Program  (Reference  4, Appendix  VI). 
Precipitation  amounts  for  the  flood  hydrograph  of  the  PMF  were  taken 

from  the  U.S.  Weather  Bureau  Information  (References  5  and  6,  Apj  endix  VI) . 
Appropriate  adjustments  for  basin  size  and  shape  were  accounted  for. 

These  hydrographs  were  routed  through  the  reservoir  to  determine 
maximum  pool  elevations. 
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5.5  Reservoir  Regulations:  For  routing  purposes,  the  pool  at 
the  beginning  of  flood  was  assumed  to  be  at  elevation  745  msl. 
Reservoir  stage-storage  data  and  stage-discharge  data  were  utilized 
from  the  existing  design  report.  Floods  were  routed  through  the 
reservoir  using  the  principal  spillway  discharge  up  to  a  pool  storage 
elevation  of  766.6  msl  and  a  combined  principal  and  emergency 
discharges  for  pool  elevations  above  766.6  msl.  Pool  elevations  above 
772.2  msl  were  routed  over  the  non-over flew  section  of  the  dam. 

5.6  Overtopping  Potential;  The  predicted  rise  of  the  reservoir 
pool  and  other  pertinent  data  were  determined  by  routing  the  flood 
hydrographs  through  the  reservoir  as  previously  described.  The 
results  for  the  flood  conditions  (h  PMF  and  PMF)  are  shown  in  the 
following  Table  5.1: 
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TABLE  5.1  -  RESERVOIR  PERFORMANCE 


Hydrograph 

Normal 

Flow 

h  PMF 

PMF 

Peak  Flow,  CFS 

Inflow 

10 

19,408 

38,817 

Outflow 

10 

10,578 

37,132 

Maximum  Pool  Elevation 
Ft,  msl 

745 

773.9 

776.4 

Non-Overflow  Section 
(Elev  772.2  msl) 

Depth  of  Flow,  Ft 

1.7 

4.2 

Duration,  Hours 

- 

3 . 0 

5.0 

Velocity,  fps* 

5.7 

8.9 

Tailwater  Elevation 

Ft,  msl 

731 

747.8 

753 

‘Critical  velocity 

5.7  Reservoir  Emptying  Potential :  A  3C  inch  diameter  gate  at  an 
elevation  732.3  msi  is  capable  o:  drainma  the  reservoir  tnrough  the 
i  outlet  pipe.  Assuming  that  the  lake  is  at  normal  pool  elevation  (745 

■  msl)  and  there  is  10  cfs  inflow,  it  would  take  approximately  1.5  days 

to  lower  the  reservoir  to  elevation  733.8  msl.  Tnis  is  equivalent  to 
an  approximate  drawdown  rate  of  7.5  ft/day  based  on  the  hydraulic 
height  measured  from  normal  pool  to  the  invert  of  the  drawdown  pipe 
divided  by  the  time  to  dewater  the  reservoir. 


5.8  Evaluation;  The  U.  S.  Army,  Corps  of  Engineers'  guidelines 


c. 


indicate  the  appropriate  Spillway  Design  Flood  (SDF)  for  an 
intermediate  size,  significant  hazard  dam  is  the  h  PMF  to  PMF. 

Because  of  the  risk  involved,  the  %  PMF  has  been  selected  as  the  SDF. 
The  spillway  will  pass  30  percent  of  the  PMF  without  overtopping  the 
crest  of  the  dam  (60  percent  of  the  SDF) .  During  the  SDF,  the  dam 
will  be  overtopped  for  three  hours  up  to  maximum  of  1.7  feet  and  reach 
a  maximum  velocity  of  5.7  fps. 

Hydrologic  data  used  in  the  evaluation  pertains  to  present  day 
conditions  with  no  consideration  given  to  future  development. 


\ 


SECTION  6  -  DAM  STABILITY 

6.1  Foundation  and  Abutments:  The  dam  is  located  along  the 
western  edge  of  the  Piedmont  Physiographic  Province  of  Virginia.  The 
site  is  underlain  by  the  Leatherwood  Granite,  which  is  typically  a  coarse 
grained  to  porphyritic  granite  and  is  approximately  1020  million  years 
old.  Detailed  geologic  maps  of  the  area  do  not  indicate  the  presence  of 
any  faults  in  the  site  vicinity.  Site  geology  is  presented  in  more  detail 
in  the  Design  Geologic  Report,  which  is  included  as  Appendix  IV. 

The  subsurface  investigation  indicated  that  along  the  centerline  of 
the  dam,  the  site  was  underlain  by  shallow  alluvial  and  residual  soils 
over  weathered  bedrock.  The  bedrock  surface  was  somewhat  irregular  along 
the  principal  spillway.  Bedrock  was  encountered  from  3  to  5  ft  on  the 
right  abutment  and  1  to  5  ft  on  the  left  abutment.  Test  pits  showed  the 
emergency  spillway  cut  to  be  free  of  rock  except  at  Station  4+20  on  the 
centerline . 

The  alluvial  sands  below  3  to  4  ft  were  described  as  "unstable  with 
a  fairly  stable  residual  sand  noted  between  these  and  rock."  It  was 
recommended  in  design  that  areas  of  low  density  silt  or  sand  under  the 
fill  with  density  less  than  77.0  pcf  should  be  removed  and  replaced  with 
compacted  fill.  It  was  stated  in  the  design  report  (Appendix  V)  that 
"this  foundation  may  be  weaker  and  more  ocmpressible  than  that  tested  from 
Site  5." 
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The  potential  for  seepage  through  the  foundation  was  recognized, 
and  a  cutoff  or  core  was  included  in  the  design.  Moderate  permeabilities 
were  anticipated  for  the  overburden  soils  and  the  designer  expected  sane 
seepage  through  all  weathered  bedrock.  The  "as  built"  drawings  show 
the  presence  of  a  drainage  trench  under  the  downstream  portion  of  the 
embankment  to  collect  any  seepage  which  may  occur. 

6.2  Enbarikment: 

6.2.1  Materials ;  "As  built"  drawings  indicate  the  dam  is  a  zoned 
structure.  Section  No.  1  of  the  dam,  consisting  of  the  cutoff  and 
interior  core,  was  cons  time  ted  with  soils  classifying  as  MH.  Section  No. 

2  (the  upstream  slope,  the  downstream  slope  and  crest)  was  constructed 
with  SM  materials.  All  specified  materials  were  excavated  from  select 
borrow  areas.  Fill  materials  in  both  sections  were  to  be  compacted  to 
95%  of  maximum  dry  density  in  accordance  with  ASTM  Standard  D-698  (Standard 
Proctor) .  Compacted  densities  and  shear  strength  values  for  the 
embankment  materials  are  summarized  on  page  2  of  Appendix  V.  Specifications 
for  maximum  lift  thickness  and  maximum  rock  sizes  were  not  observed  in  the 
design  data  provided. 

No  one-dimensional  consolidation  test  was  performed,  however, 
the  SCS  soil  mechanics  laboratory  estimated  frcm  the  consolidation  phase 
of  the  shear  tests  that  approximately  5%  settlement  might  be  expected  in 
the  base  of  theSf^ll•.  It  was  reccmended  that  a  1.25  ft  overfill  be 
provided  to  compensate  for  residual  settlement  in  the  fill  and  foundation. 
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6.2.2  Subdrains  and  Seepage:  In  attempt  to  control  seepage,  a 
cutoff  was  constructed  to  bedrock  below  the  more  permeable  alluvial  soils 
in  the  floodplain  and  extending  into  the  abutments.  Details  are  shown  on 
Plate  3  of  Appendix  I.  An  internal  drainage  system  was  also  constructed, 
consisting  of  a  drainage  trench  beneath  the  downstream  portion  of  the 
embankment  to  collect  any  seepage  which  may  occur.  Drainage  pipes  were 
provided  for  transmitting  the  collected  water  to  the  plunge  pool.  EXoring 
the  field  inspection  it  could  not  be  determined  if  the  drains  were 
functioning  properly  because  their  inverts  were  below  the  discharge  pool 
level.  In  attempt  to  prevent  piping  arcund  the  principal  spillway  pipe, 

7  anti- seep  collars  were  included  as  shown  on  Plate  5  of  Appendix  I. 

6.2.3  Stability:  A  stability  analysis  was  performed  for  the  upstream 
slope  at  this  structure  and  the  report  describing  the  engineering  design 
data  used  is  included  in  Appendix  V.  These  data  were  reviewed  along  with 
the  stability  analysis  and  were  found  to  be  acceptable .  The  minimum  factor 
of  safety  calculated  for  the  upstream  slope  for  the  drawn  down  condition 

is  1.56  as  given  in  Appendix  V.  Reference  1,  Appendix  VI,  recommends  a 
factor  of  safety  of  1.2.  A  stability  analysis  was  not  performed  for 
the  downstream  slope. 

The  dam  is  41.2  fthighand  has  a  crest  width  of  12  ft.  The  upstream 
slope  is  2.5H:1V  with  a  10  ft  wide  berm  at  pool  level  between  elevations 

780.5  and  781.5  msl.  The  upstream  slope  then  continues  at  a  3H:1V  slope 
belcw  normal  pool .  The  downstream  slope  is  2.5H:1V.  The  dam  can  be  subjected 
to  a  sudden  drawdown  since  the  lake  level  can  be  drawn  down  at  a  rate  of 

7.5  ft/day.  This  exceeds  the  critical  rate  of  0.5  ft  per  day  for  earth 
dams.  According  to  the  guidelines  presented  in  Design  of  Small  Dams, 
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U.  S.  Department  of  the  Interior,  Bureau  of  Reclanation  for  stall 
homogeneous  dams,  with  stable  foundation,  subjected  to  a  drawdown  and 
with  an  embankment  of  SM  to  MH  materials,  the  recommended  downstream  slopes 
range  frcm  2H:1V  to  2.5H:1V.  (A  homogeneous  dam  was  considered  for  this 
evaluation  because  Section  No.  2  iraterials  are  not  as  coarse  as  those 
described  as  shell  material  in  the  Design  of  Small  Dams.)  Hie  reocrmended 
crest  width  is  18  ft.  Based  upon  these  general  guidelines,  the  downstream 
slope  is  adequate,  although,  the  embankment  crest  is  6  ft  narrower  than 
recommended. 

6.2.4  Seismic  Stability:  The  dam  is  located  in  Seismic  Zone  2. 
Therefore,  according  to  the  Recoimsnded  Guidelines  for  Safety  Inspection  of 
Dams,  the  dam  is  considered  to  have  no  hazard  frcm  earthquakes  provided 
static  stability  conditions  are  satisfactory  and  conventional  safety  margins 
exist. 

6.3  Evaluation:  Based  upon  the  visual  inspection  and  the  design 
report,  the  foundation  is  considered  sound.  The  factor  of  safety  for  the 
upstream  slope  during  the  drawdown  condition  meets  the  U.  S.  Army*  Corps 
of  Engineers  guidelines.  Although  a  stability  analysis  was  not  performed 
for  the  downstream  slope,  the  "as  built"  slope  meets  the  requiranents 
recommended  by  the  U.  S.  Bureau  of  Reclamation.  Overtopping  is  not 
considered  detrimental  to  the  dam  with  respect  to  erosion  because  of  the 
shallow  depth  and  short  duration  of  flood.  Also  the  critical  velocity 
is  slightly  less  than  6  fps,  the  assumed  effective  eroding  velocity  for  a 
vegetated  earth  embankment.  The  embankment  crest  is  6  ft  narrower  than 
recommended  by  the  U.  S.  Bureau  of  Reclamation,  however,  based  upon  the 
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performance  history  of  the  structure  and  the  short  overtopping  duration, 
the  narrow  width  is  not  considered  a  problem. 

Since  no  undue  settlement,  cracking  or  sloughing  was  noted  at  the 
time  of  inspection,  it  appears  that  the  onbankment  is  adequate  for  maxinun 
control  storage  with  water  at  elevation  745  msl. 


SECTION  7  -  ASSESSMENT/KEMEDIAL  MEASURES 

7.1  Dam  Assessment:  Sufficient  engineering  data  is  available  for 
assessing  the  dam.  The  visual  inspection  revealed  no  findings  that  proved 
the  dam  to  be  unsound.  There  is  an  annual  inspection  and  maintenance 
program  for  this  structure,  but  there  is  no  emergency  operation  and  warning 
plan.  Overall,  the  dam  was  in  good  condition  at  the  time  of  inspection. 

U.  S.  Army,  Corps  of  Engineers  guidelines  indicate  the  appropriate  Spill¬ 
way  Design  Flood  (SDF)  for  this  dam  is  the  h  PMF.  The  spillway  will  pass 
30  percent  of  the  PMF  (60  percent  of  the  SDF)  without  overtopping  the 
crest  of  the  dam.  During  the  SDF,  the  dam  will  be  overtopped  for  three 
hours  up  to  a  maximum  of  1.7  feet  and  reach  a  maximum  velocity  of  5.7  fps. 
Flows  overtopping  the  dam  at  a  maximum  velocity  of  5.7  fps  during  the 
SDF  are  not  considered  detrimental  to  the  embankment  with  respect  to 
erosion.  The  spillway  is  judged  inadequate,  but  not  seriously  inadequate. 
Field  measurements  indicate  the  embankment  crest  is  3  ft  narrower  than 
shown  on  the  "as  built"  drawings.  Review  of  available  stability  data 
indicates  the  structure  is  stable  as  designed. 

7.2  Reconmended  Remedial  Measures: 

7.2.1  Emergency  Operation  and  Warning  Plan:  It  is  reconmended 
that  a  formal  emergency  procedure  be  prepared,  prominently  displayed, 
and  furnished  to  all  operating  personnel.  This  should  include: 

1)  Hew  to  operate  the  dam  during  an  emergency. 

2)  Who  to  notify,  including  public  officials,  in  case 
evacuation  from  the  downstream  area  is  necessary. 


7.3  Required  Maintenance:  The  inspection  revealed  the  following 
maintenance  items  that  should  be  scheduled  by  the  owner  during  a  regular 
Maintenance  period  within  the  next  12  months. 


a)  The  grass  and  weeds  on  the  dam  embankment  and  in  the  emergency 
spillway  should  be  cut  at  least  once  a  year  and  preferably 
twice  a  year.  Maintenance  is  recorrmended  in  the  early  sunnier 
and  fall. 

b)  Existing  trees  on  the  dam  should  be  cut  to  the  ground  and 
removed  from  the  embankment.  Logs  laying  on  the  embankment 
should  also  be  removed. 

c)  The  eroded  area  along  the  left  side  of  the  emergency  spillway 
approach  channel  should  be  backfilled,  compacted  and  reseeded. 

d)  Debris  should  be  removed  frcxn  the  trash  rack  and  the  top  of 
the  riser. 

e)  A  staff  gage  should  be  installed  to  monitor  water  levels. 
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Photograph  No.  1  -  Upstream  Slope 


Photograph  No.  2  -  Downstream  Slope 


Photograph  No.  3  -  Intake-  Structure 
(Note-  Debris  in  Lew  Flew  Orifice) 


Photograph  No.  4  -  Outlet  Structure 
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Photograph  No.  6  -  Downstream  Channel 
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APPENDIX  III 
FIELD  OBSERVATION 
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Visual  Inspection 
Phase  I 


EMBANKMENT 


RIPRAP  FAILURES  There  was  no  riprap  on  the  upstream  slope.  Granite  bl< 

or  boulders  1  -  3  ft±  in  length  line  the  plunge  pool  1 
riprap  appeared  to  be  functioning  properly  and  was  in 
qood  condition. 
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VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 
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REGIONAL  VICINITY  MAP  Martinsville  East  7**  minute  topographic  map  (U.S.G.S.) 
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APPENDIX  IV 
DESIGN  REPORT 


DESIGN  REPORT 


LEATHERWOOD  CREEK  WATERSHED 
DAM  NO.  3 

HENRY  COUNTY,  VIRGINIA 

This  floodwater  retarding  dam  is-  located  on  Peters  Branch  of 
Leathervood  Creek  approximately  1-1/4  miles  northwest  of  Leathervood, 
Virginia.  Sheet  4  of  this  report,  together  with  the  Martinsville, 
Virginia-North  Carolina  15  minute  quadrangle  published  by  the  U.S. 
Geological  Survey,  may  be  U6ed  to  locate  the  structure. 

The  design  of  this  dam  is  in  accordance  with  criteria  established 
by  the  Soil  Conservation  Service,  U.S.  Department  of  Agriculture .  It  is 
a  class  (a)  structure  as  defined  in  Washington  Engineering  Memorandum 
SCS-27. 

This  is  one  of  five  flood  retention  structures  designed  to  reduce 
flooding  in  the  Leathervood  valley.  It  will  retard  a  50-year  frequency 
storm  without  discharge  occurring  in  the  emergency  spillway.  This 
retention  capacity  is  equivalent  to  2.86  inches  of  runoff  from  a  1,250 
acre  watershed  area. 

The  structure  consists  of  a  compacted  earth  fill  with  cutoff  to 
bedrock  under  the  centerline  of  the  dam.  A  drainage  trench  is  included 
under  the  downstream  portion  of  the  embankment  to  collect  any  seepage 
which  may  occur. 

The  drop  inlet  principal  spillway  consists  of  a  reinforced  concrete 
riser,  together  with  a  42-inch  diameter  conduit  of  reinforced  concrete 
water  pipe  and  a  Bradley  Perterka  impact  basin  to  dissipate  energy  at 
the  outlet  end  of  the  conduit. 

The  emergency  spillway  is  designed  as  an  earth  cut  into  silty 
sands  In  the  left  abutment. 

A  typical  cross  section  of  the  earth  fill  and  a  summary  of 
pertinent  design  information  is  given  on  sheet  5  of  this  report. 

The  results  of  hydraulic  and  hydrologic  determinations  are  given 
in  the  following  table: 


REFERENCE: 

U.S. DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 

DRAWING  NO. 

VA-483-R 

■  UPPE*  OAR  BY.  PENNSYLVANIA  .  T,v 

SHEET  1  OF  5 

ENGINEERING  4  WATERSHED  PLANNING  UNIT 

DATE  12-16-63 

DESIGN  REPORT 
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2190' 

Top  of  dam 

I  point  rain¬ 
fall  moisture 
condition  II 

i 

! 

J  -iA)oes  not  Include  13  acre-feet  of  sediment  allocated  to  flood  pool. 

p/  _ 

Emergency  spillway  crest  determined  by  utilizing  TR-10 


The  time  to  empty  100  percent  of  the  flood  storage  is  9.1'lAys. 

Copies  of  the  geology  and  soil  mechanics  laboratory  reports  used  in 
the  design  of  thiB  structure  are  attached. 


The  following  publications  were  used  in  the  design  of  this  dam: 


National  Engineering  Handbook  No.  5>  Hydraulics 
National  Engineering  Handbook  No.  4,  Hydrology 
National  Engineering  Handbook  No.  6,  Structural  Design 
Engineering  Division  Technical  Releases  Nos.  2,  5  and  10 


REFERENCE  : 


U . S  .  Df  PAR  Tm ENT  Of  AGRICULTURE 

SOIL  CONSFRVAT ION  SERVICE 


DRAWING 

VA-1483 


NO. 


&  WATERSHED  PLANNINO  UNIT 
nr  r-  n»RB>  PENNSYLVANIA 


SHEET _ 2_  OT  __5_ 

DATE  12-16-63 


DESIGN  REPORT 


Copies  of  these  publications  may  be  obtained  from  Mr.  Tom  F.  McGourin 
State  Conservationist,  USDA,  Soil  Conservation  Service,  Richmond  t 
Virginia 


Concurred: 


Gerald  E.  Oman 
Design  Engineer 


R.  C.  Barnes,  Jr. 

State  Conservation  Engineer 


Vincent  Me! 


Hydrologist 


Robert  F.  Former 

Geologist 
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ENGINEERItJO  &  WATERSHED  PLANNING  UNIT 
UPPER  DARBY,  PENNSYLVANIA 


SHEET 

DATE. 


DESIGN  REPORT. 

LEATHERWOOD  CREEK  WATERSHED  PROTECTION  PROJECT 

SITE  NO.  3,  PETERS  BRANCH 

VA-483-R 

HENRY  COUNTY,  VIRGINIA 

36°45 ' 

REFERENCE: 
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1947 


U.S. DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 


DRAW  I NG  NO. 
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DATE  5-23-63 
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DESIGN  REPORT 


Summary  Sheet 
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TP  pot  FROM  O'  TO  fG  FT.  TP- POG 
FROM  6  '  TO  /4'  TP -  tot  FROM  / ' 
TO  G,\  TP  TO  2  prom  r  TO 
2i  IS  FEET- 


Cut°fe  Trench 


Seepage  Drain 


Typical  X-Sectlon 


I.  Wat#  r  shed,  data 

A.  Structure  class 

B .  Drainage  area 

C.  Tim#  of  concentration  - 

D.  Hydrologic  curve  number  -  C 

1.  Moisture  condition  II® 

2.  Moisture  condition  III 


'(a) 

6,300  ~~  Ac. 

5°^  Hrs. 


*72 

1S> 


II.  Principal  spillway 

A.  Conduit 

1.  Size  (I.D.) 

2 .  Length 

B.  Riser 

1.  Size 

2.  Height 

C.  Weir  Length 

D.  Orifice  Bize 

E.  Pond  drain  size 


h2  In. 

202  Ft. 


3. 5x9-0 

- ism 

1. 23x3.5” 

36 


Ft. 

Ft. 

Ft. 

in. 

in. 


III.  Emergency  spillway  * 

A.  Width  200  Ft . 

B.  Side  slopes  3*1  V 

C.  Length  of  Level  section  20  Ft. 

D.  Egit  slope  0.03  Ft /Ft. 

E.  Maximum  velocity  at^  control  section  (D.H.W. )  6.75Ft/3oc. 

F.  Duration  of  flow  (D;H.W.)  through  emergency  spillway 11 .69  Hr a. 

0.  Frequency  of  use  .gygA  £.0# 


REFERENCE: 

U.S. DEPARTMENT  OF  AGRICULTURE 
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SHEET  5  OF  5 
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UNl^lC.  *TAl(t  U*  ul*U*l 

soil  co*m kva^ioh  sc»v*ci 


DETAILED  GEOLOGIC  INVESTIGATION  OF  DAM  SITES 


GENERAL 


VIRGINIA 


HENRY 


_ V  -  _ S.c  .  i  _ r _ I _  ;  MOM  Uatherwood_Creek 


SuH»»!er»h*d  .^SE5.r?_  .?ranc.^'ua«  ci«»  S.i*  durr<6«i  .  9 - -  Site  group - - - Stfutluie  cl»w - ?. 

MACKJ  1  \»  Vs  l!  1  E.iu.pm"  rt'uuo  _£?£*  backhue _ „  C«tf  j/jj . 

■  »nd  fTrPt  Hit.  m»k«  modtl  etc  i 


ln»ei’igjf«d  Or 


Drainage  i  n  mi _ sc  i 

Diractio"  ot  valley  tiend  :c*''Slie»r 


SITE  DATA 

.  Earth  Kill  .  Flood  Prevention 

_  »cies  Type  g!  st' j:i ji* _ _ _ Pu'pose _ _ _ 


.  MiJumum  Neigh*  of  fill  - 


_ feet .  length  of  fill . 


Estimated  volume  of  cur-saccra  ;  ••  *w «-»eC  — A ! J jj* P_  ::V  ^  i  - - - »AftJs 

STORAGE  ALLOCATION 


Sed-men: 


*u?1*ce  Ai#i  *«i.re». 

3^.0 

126.0 


SURFACE  GEOLOGY  AND  PHYSiOGRAPHY 


Depth  at  Dam  (leet) 


Pt.jrvograpti'C  dejcnptior 


Fiednont  Province _ _ topography  rolling _ attitude  o'  beos  nip  none  s„lk.  none 


*)  ZL  0.1  1  *\  r 

'■  Steepness  o<  abotments  ;»tf  _ percent  S  gh:  _ _ percent  A.dtn  ct  tipooplam  at  centerlma  ot  cam _ LzP. -  Hi 

General  geology  rn  s.te  Tne  site  is  underlain  liy  the  Leatherwood  granite  formation,  which  is  of _ 

probable  Paleozoic  age,  Ac  this  locality^  ^he  formation  ranges  from  a  granite  to  a _ 

syenite.  Quartz,  which  is  an  essentiaY^in  granite,  ranges  from  3  to  16  percent.. 

In  the  syenite , plagiociase  feldspar  bvcLtnes  an  important  mineral.  It  occurs  up  to _ 

25  percent  of  the  volume  of  rocks.  This  high  plagiociase  syenite  is  on  the  higher 

elevations  of  the  left  abutment.  The  Lloyd  soil  that  is  on  the  left  side  of  the  emergency 

spillway  is  formed  from  this  more  basic  syenite.  _ _ _ 

The  content  of  black  biotite  mica  ranges  from  lp  to  40  per  cent.  This  is  a  high _ 

.  blotite  content  for  a  granite  syenite.  In  many  places  it  gives  a  black  color  to  the _ 

rock#.  Muscovite  mica  is  present  in  minor  amounts. 

Peter's  Branch  flows  through  a  narrow  valley  at  the  dare  site.  Recent  stream _ 

...  alluvium  fills  the  narrow  flood  plain.  The  stream  flows  in  a  stream  channel  that _ 

ranges  from  2  to  3%  feet  below  the  flood  plain.  The  stream  is  slowly  degrading. _ 


C  Xaces  of  former  meanders  are  at  the  dare  site  and  upstream.  The  ccream  and  its _ 

* 

.  tributaries  flow  in  a  strongly  entrenched  dendritic  pattern.  Traces  of  former  pene- 


i//r  -  4* 


■  y&e 


P*ge  #? 


p  1  a  i  r.at  i  on  ar.  s-  i  1  1  observable^  in  that  the  tops  of  all  hill  ircsts  are 
generally  at  tie  sane  elevation.  The  topography  has  reached  early  maturity. 

Cer.t  or  1  tne  .?  tie  Dam 

Both  abutments  are  underlain  by  syenite  that  has  a  high  content  of  black 
biotite  mice.  The  depth  of  the  rockline  ranges  from  3  to  3  feet  on  the  right 
abutment.  On  the  left  abutment  it  ranges  from  1  to  3  feet.  The  syenite  apj^ars 
unjointed  from  surface  observation. 

The  flood  plain  is  underlain  by  recent  stream  alluvium.  The  upper  3  to  4 
feet  of  this  is  moist  silty  to  sandy  Congaree  soil.  Below  this  is  a  wet  reduced 
gray  layer  of  silt  and  sand  which  ranges  from  4  to  S  feet  in  thickness. 

Below  this  reduced  alluvial  layer  is  a  light  yellowish  red  silty  material 
that  is  a  buried  residual  soil.  It  is  not  wet.  Rock  fragments  and  mica  flakes 
are  present.  In  comparison  to  the  sandy  wet  alluvial  material,  this  latter 
material  appears  fairly  stable.  It  was  observed  from  several  test  pits  that 
this  dryer  layer  is  underlain  by  weathered  rock. 

Emergency  Spillway 

The  emergency  spillway  is  located* in  the  left  abutment.  Test  pits  showed 
the  spillway  cut  to  be  free  of  rock,  except  at  station  4+20  on  the  centerline. 
Here  the  rockl  i  no  occurs  tw-.  feet  above  grade  . 

Two  soil  types  are  present  in  the  emergency  spillway.  The  four  test  pits 
on  the  left  sidi  snowed  Lloyd  soil  to  In  present.  This  soil  has  a  tight  clayey 
E  horizon  and  a  loose  micaceous  C  horizon.  The  centerline  and  the  right  side 
have  Cecil  soil  t hat  also  lias  a  clayey  R  horizon  and  a  loose  micaceous  C  horizon. 
For  construction  purposes,  the  B  horizons  of  these  two  soils  are  similar.  Also 
the  two  C  horizons  are  extremely  similar.  Th<-  B  horizons  of  these  are  considered 
to  be  better  construction  material  than  the  C  horizons.  If  there  is  need  for 
additional  borrow,  the  left  slope  ol  the  emergency  spillway  can  be  benched. 

Borrow  Area 


Two  borrow  areas  were  investigated.  One  is  below  the  waterline  on  the 
left  side  el  the  stream.  Ihe  other  is  above  the  waterline  on  the  same  side  cf 
the  stream.  The  borrow  area  below  the  waterline  is  narrow,  averaging  only  50 
feet  In  width.  It.  consists  of  residual  Cecil  soil  and  colluvial  Thurreont 
soil.  The  average  useable  depth  of  these  soils  is  approximately  5  feet.  The 
part  of  this  borrow  area  more  than  BOO  feet  from  the  centerline  of  the  dam  is 
inaccessible  to  the  extent  that  it  is  almost  uncseable.  It  is  bordered  on  the 
stream  side  by  a  swamp  and  on  the  hill  side  by  a  fairly  steep  slope. 

The  second  borrow  area  is  above  the  waterline.  It  is  largely  composed 
of  shallop  Cecil  soil  that  averages  4  feet  in  depth.  This  area  is  accessible 
to  the  dam  site.  4  * 
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Principal  Spillway 

Three  possible  conduit  trenches  were  1.  estigated.  Pipe  trench  A  intersects 
the  centerline  of  the  dan  at  station  2-H50.  .  Under  the  riser,  weathered  rock 
was  found  at  12  feet.  It  was  not  encountered  under  the  outlet.  A  large 
spine  of  firm  granite  wa6  in  this  trench.  It  lies  within  1  to  5  feet  of  the 
ground  surface  for  SO  feet  on  both  sides  of  the  dam  centerline.  To  cut  this 
spine  down  to  a  depth  of  2  feet  below  the  cradle  would  require  the  removal  of 
at  least  520  cubic  yards  of  granite.  In  this  pipe  trench  the  area  under  the 
riser  and  outlet  will  have  to  be  excavated  and  backfilled  to  a  depth  of  7  feet. 


.."Pipe  trench  B  intersects  the  centerline  of  the  dam  at  station  2+92.  It 
parallels  pipe  trench  A  at  a  distance  of  40  feet..  No  rock  was  encountered 
‘"-in  this  trench.  From  the  riser  to  40  feet  left  of  the  dam  centerline,  no 
firm  soil  was  encountered  even  to  a  depth  of  11  feet  below  ground  . leve  1 .  A 
"■*.  fairly  firm  buried  residual  soil  occurs  for  approximately  25  feet  along  this 

-  pipe  trench  in  this  area  left  of  the  centerline  of  the  dam.  The  riser  and 

.  the  outlet  of  this  pipe  trench  will  be  on  unstable  alluvial  material. 

A  third  pipe  trench  was  investigated.  It  is  25  feet  of  pipe  trench  A. 

‘Vy*.'  .  Xn  this  pipe  trench  the  granite  spine  was  encountered  at  7  feet  below  ground 

;  ‘level.  The  buried  soil  was  encountered  in  test  pits  at  a  depth  of  6  to  7 

*.V--  1  feet  for  50  feet  on  either  side  of  the  centerline  of  the  dam. 
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Leatherwood  granite  and  syenite  with 
pegmatites  and  migmatltQjB 


Leatherwood  granite  with  orthogneissoid 
structure  (boundary  diffuse) 


Leatherwood  syenite  with  j- ■ 

plagioclase  feldspar  _____ 

GEOLOGIC  MAP  OF  THE  AREA  SURROUNDING  SITE  NO.  3 
LEATHERWOOD  CREEK  W/S,  HENRY  COUNTY,  VIRGINIA 
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UN  I  l  LD  SIAILS  Db  HAK  I  M  c.  |M  1  OF  AGHICULIURE 
SOIL  CONSERVATION  SERVICE 


SOIL  SAMPLE  LIST 

SOIL  AND  FOUNDATION  INVESTIGATIONS 


Location. 


Henry  County,  Virginia 


Leathervood  Creek 


Wotershed _ 

Submitted  by  Mack,  T 
Sent  by  Truck _ 


Owner. 


Sub-wotershed. 


Peters  Branch 


Government  8/L  No. 


(carrier) 


Sompie  Description 


Depth 


Location 


Grid  or  Station  I  From  I  To 


_ Site  No. 

Dote  June  19  63 


Type  of 
Sompie 


Undist.  Dist. 


101-1  Borrow  Area  J90'  Rt.  4+74  g  A 


70'  Rt.  7+00  g 


102-1 


Ditto 


201-1  Emergency  Spillway^  100* Lt.  2+00  g 
7ITT  T  „  '  1  ETi  Spillway 


201-2 


206-1 


206-2 


Ditto 


SMALlj 

* 

501-1 

Toe  Drain 

3+68  g  Pipe  A 

501-2 

t 

Ditto 

502-1 

" 

i65’Lt.3+73  g  Dam 

Ortqtnol  to  Soils  LoBorotory 
Copy  to  EondWP  Unit 

Distribute  other  copies  os  directed  by  Stote  Conservotionlst 


Sh*elj£Ho(_^Tsh*tl» 
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STABILITY  DATA 
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OPTIONAL.  FO»M  NO.  tO 


UNITED  STATES  GOVERNMENT 

Memorandum 


TO 


FROM  : 


R.  C.  Barnes,  State  Conservation 
Engineer,  SCS,  Richmond,  Virginia 


date:  August  28,  1963 


Rey  S.  Decker,  Head,  Soil  Mechanics  laboratory, 
SCS,  Lincoln,  Nebraska 


subject:  Virginia  WP-08,  Leatherwood  Creek,  Site  No.  3 


ATTACHMENTS 

1.  Form  SCS-354,  Soil  Mechanics  laboratory  Data,  2  sheets. 

2.  Form  SCS-355*  Triaxial  Shear  Test  Data,  2  sheets. 

3-  Form  SCS-352,  Compaction  and  Penetration  Resistance  Report,  6  sheets. 

4.  Form  SCS-357,  Summary  -  Slope  Stability  Analysis,  1  sheet. 

5-  Form  SCS-372,  Recommended  Use  of  Excavated  Material,  1  sheet. 

6.  Geologic  Plans  and  Profiles. 


INTERPRETATION  AND  DISCUSSION  OF  DATA 

FOUNDATION  MATERIALS 

A.  Classification  ar.d  Dc-scrinxior.:  The  site  is  on  slightly  weathered 
granite.  It  was  invesuigaued  by  backhoe  test  pits  only,  and  the 
depth  to  rock  is  not  defined  if  over  10  feet  to  12  feet. 

Logs  indicate  the  materials  may  class  about  the  same  as  on  Site  2-A, 
ranging  from  £4  to  CL  and  MH. 

B.  Consistency,  Strength  and  Compressibility:  The  alluvial  sands 
below  3  feet  to  4  feet  were  described  as  "unstable"  with  a  "fairly 
stable"  residual  sand  noted  between  These  and  rock. 

This  foundation  may  be  weaker  and  more  compressible  than  that 
tested  from  Site  5- 

C.  Permeability:  Permeability  of  both  soils  and  bedrock  is  assumed 
to  be  low  as  on  Site  2-A. 

EMBANKMENT  MATERIALS 

A.  Classification:  Soil  classes  of  these  samples  are  SM  and  MH.  The 
MH  on  this  site  is  finer  and  the  SM  is  intermediate  in  clay  size 
and  compacted  density  to  those  previously  shear  tested.  The 
surface  3  feet  to  4  feet  may  be  more  plastic  than  the  composites 
indicated  on  this  site  also. 


2  —  R.  C.  Barnes  —  8/28/63 
Rey  S.  Decker 

Sub j :  Virginia  UP-08,  Leatherwood  Creek,  Site  Ko.  3 


Compacted  Dry  Densities:  Standard  compaction  tests  yielded  maximum 
dry  densities  of  90.0  p.c.f.  to  93*5  p.c.f.  for  MH  and  9&-0  p.c.f. 
to  105.0  p.c.f.  for  SM. 


Permeability:  Rates  for  compacted  MH  should  be  very  low. 
for  compacted  SM  will  largely  vary  inversely  to  density. 


Those 


D.  Shear  Strength:  The  fine  MH  and  the  most  well  graded  SM  were  tested 
at  95a>  of  Standard  density.  Tie  specimens  were  saturated,  and  con¬ 
solidated,  undrained  triaxial  tests  were  performed.  Shear  para¬ 
meters  were  interpreted  as  0  =  19°,  c  =  800  p.s.f.  for  the  MH  and 

0  =  30. 5°,  c  =  300  p.s.f.  for  the  SM.  These  values  are  recommended 
for  design. 

E.  Consolidation:  The  consolidation  phase  of  the  shear  tests  indicate 
about  yjo  settlement  may  be  expected  in  the  base  of  the  fill. 

ST4BILITY  ANALYSIS 

A  Ul. 4-foot  dam  with  10  feet  of  foundation  no  weaker  than  the  embank¬ 
ment  was  assumed.  lailure  arcs  were  tried  in  the  2  l/2:l  over  3:1 
upstream  slope  with  a  10-fcot  berm.  They  showed  such  high  safety 
factors  under  full  drawdown  that  no  other  trials  were  made.  See  the 
summary  on  Form  SCS-357* 


RZCCMISNDATrOI'S 

A.  Site  Preparations:  Areas  of  low-density  silt  or  sand  under  the 
fill  with  less  density  than  77*0  p.c.f.  should  be  removed  and 
replaced  with  compacted  fill. 

B.  Cutoff:  A  cutoff  or  core  is  indicated.  Unless  it  can  bottom  on 
firm  rock  at  least  up  to  the  sediment  pool  elevation,  a  foundation 
drain  will  be  required.  Backfill  with  the  most  plastic  material 
available. 

C.  Principal  Spillway:  All  three  locations  investigated  have  objection¬ 
able  features.  A  slightly  skewed  location  near  &  Station  3+75 
appears  to  offer  better  foundation  conditions  even  though  the 
alignment  may  not  be  so  desirable.  It  is  suggested  this  be 
considered. 

D.  'Drainage:  Ko  measures  are  needed  if  the  cutoff  is  bottomed  on 

firm  rock.  Otherwise  a  foundation  trench  drain  at  c/b  =  0.6  is 
needed. 


•  / 


/L 


i 


3  —  R.  C.  Ear nos  —  8/28/63 
Key  S.  Decker 

Sub  j :  Virginia  WP-08,  leatherwood  Creek,  Site  No.  3 


E.  Rnbahkment  Design:  The  following  are  recommended: 

1.  Selectively  place  the  1-31  in  the  backfill  and  center  section 
and  the  SM  in  both  shells.  Tne  low-density  SM  .should  go 
into  the  dov r. stream  base. 

2.  Place  all  materials  at  95^  of  Standard  (E-2)  density.  See 
Fore  SCS-372  for  minimum  densities  and  allowable  moisture 
ranges. 

3.  Make  embankment  slopes  2  l/2:l  over  3:1  upstream  with  the 
slope  change  and  a  10-foot  berm  at  elevation  7^5  •  3;  and 

2  l/2 :1  downstream.. 

4.  Provide  overfill  of  1.25  foot  to  compensate  for  residual 
settlement  in  the  fill  and  foundation. 
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APPENDIX  VI  -  REFERENCES 


1.  Recommended  Guidelines  for  Safety  Inspection  of  Dams,  Department 
of  Army,  Office  of  the  Chief  of  Engineers,  46  pp. 

2.  Design  of  Small  Dams,  U.  S.  Department  of  Interior,  Bureau  of 
Reclamation,  1974,  816  pp. 

3.  Geology  of  the  Sncw  Creek,  Martinsville  East,  Price  and  Spray 
foiadr angles ,  Virginia  by  J.  F.  Conley  and  W.  S.  Henika,  Virginia 
Division  of  Mineral  Resources  Reports  of  Investigations  33,  71  pp. 

4.  HEC-1  Dam  Break  Version,  Flood  Hydroqraph  Package,  Users  Manual 
for  Dam  Safety  Investigations,  the  Hydrologic  Engineering  Center, 

U.  S.  Arny  Corps  of  Engineers,  September ,  1978. 

5.  Hydrameterological  Report  No.  33,  U.  S.  Department  of  Ccmmerce, 
Weather  Bureau,  U.  S.  Department  of  Army,  Corps  of  Engineers, 
Washington,  D.  C. ,  April,  1956. 

6.  Technical  Paper  No.  40,  U.  S.  Department  of  Ccnmerce,  Weather 
Bureau,  Washington,  D.  C. ,  May,  1961. 
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